THE CARCINOID TUMOR is a slow growing malignant lesion capable of distant metastases. Frequently, patients afflicted with this tumor develop a pathognomonic fibrosis of valves and endocardium involving primarily the right side of the heart. Although only 50% of the patients with metastatic disease survive for 3 years, these patients usually succumb from intractable congestive heart failure. ' Recently, a patient was seen at the University of Rochester Medical Center with severe congestive heart failure due to carcinoid heart disease. This patient experienced dramatic improvement following corrective openheart surgery of both tricuspid and pulmonic valves. To the best of our knowledge, this represents the first patient with carcinoid heart disease successfully treated by surgery operative course, and he was placed on long-term anticoagulant therapy. Over the 6-month period since cardiac surgery, the patient experienced a marked improvement in exertional dyspnea and fatigue and has returned to work. However, there has been no change in the frequency of his flushing attacks. 
Discussion
The pathognomonic cardiac lesion of carcinoid syndrome is an unusual fibrotic plaquing on the pulmonary valve, tricuspid valve, and the endocardium of the right heart. Approximately one third of the patients with carcinoid heart disease have lesions on the left side of the heart, but usually these are not hemodynamically significant unless the primary tumor arises from a bronchus.2 Usually, plaque formation in the right atrium is more severe than that in the right ventricle. These fibrous plaques are laid down on normal endocardium and valve tissue and result in a rigid, immobile valve with constriction of the valve ring. Hemodynamically, this results in predominant tricuspid regurgitation and pulmonic stenosis with associated tricuspid stenosis and pulmonic regurgitation. 2 The clinical diagnosis of valvular lesions in these patients may be difficult since dependent edema and ascites may be due to metastatic lesions in the liver. Nevertheless, the occurrence of distended neck veins with prominent a or v waves, pulmonic and tricuspid valvular murmurs, hepatomegaly with or without pulsation, ascites, and a marked increase in dependent edema should alert the physician to a careful search for carcinoid heart disease.
Although cardiac failure is the leading cause of death in patients with the carcinoid syndrome,' cardiac decompensation has been observed occasionally in these patients without evidence of significant valvular, myocardial, or coronary artery disease at subsequent postmortem examination.3 8 Even in patients with congestive heart failure, the cardiac lesions often did not seem severe enough to account for the degree of demonstrable cardiac decompensation.1 Flament has described a patient with carcinoid heart disease who had a loud systolic murmur, radiologic evidence of cardiomegaly, and the manifestations of right-sided congestive heart failure but no valve lesions at autopsy. 6 We believe, therefore, that the evaluation of carcinoid heart disease should include cardiac catheterization and angiocardiography before cardiac surgery is seriously considered.
Surgical repair of the valvular lesions in carcinoid heart disease has been attempted previously in a patient with predominant tricuspid insufficiency and mild pulmonic stenosis. At operation under cardiopulmonary bypass, pulmonary valvotomy and tricuspid annuloplasty were performed. Unfortunately, the patient died in the early postoperative period.7 Generally, plastic procedures on the tricuspid valve for lesions other than those of carcinoid heart disease have been unsuccessful.8 Furthermore, because of the nature of this disease, annuloplasty may be followed rapidly by recurrent plaques. It is hoped, however, that the insertion of a valve prosthesis vill overcome this difficulty.
Summary
A patient with carcinoid syndrome with both tricuspid and pulmonic valvular lesions has been described. Successful repair of the valvular lesions was performed under cardiopulmonary bypass. The operation consisted of pulmonic valvotomy with the excision of a single pulmonic valve cusp, and replacement of the tricuspid valve by a Starr-Edwards prosthesis. Postoperatively, the patient noted marked improvement in symptomatology, and there was a concomitant improvement in serial hemodynamic studies.
The development of the signs of tricuspid regurgitation and pulmonic stenosis in patients with metastatic carcinoid tumor should alert the physician to the possible presence of carcinoid heart disease. If hemodynamic and angiocardiographic studies confirm the presence of significant valvular lesions, corrective cardiac surgery should be performed in selected patients.
